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are controversial and the ability of preop iechemia severity to predict, events 
after CABG has not been defined. Accordingly. we followed 47 consecutive 
clinically stable MED pts with angiegreghiceffy documented 2.v CAD who 
previously had undergone rest and ex RNCA and compared their course 
with a parallel group of 37 consecutive pte who ul~le~ent CABG alter 
RNCA without known intercorrent ischemtc evanL All pts had LVEF ~ 30% 
at rest. Dudng av 10 4. 4 yr followup, initial CE included 7 deaths (CD) 
and 7 nonfatal myocardial infamtiol~s (MI) among MED tots vs 1 CD and 5 
MI among those with CABG, For the entire pop, CABG tended to cause a 
decrease in CD (p < 0,06 vs MED). However, this finding masked important 
subgroup differences: in pts whose LVEF fell 5% or more from rest to ex 
(& LVEF < -5%), CABG significantly improved suwival (ev annual CD dek 
[AAR]:0.6%[CABG] vs 4.0%[MED|, p < 0.04). In contrast, CABG produced 
no eun~hral benefit among pts with no or less severe is~hemta (~ LVEF > 
-5%), all of whom remained free of CD irrespective of treatment. CABG also 
tended to reduce total CE rates (including MI) for pts with pmop 6, LVEF <_ 
-5% (AAR:2.2%[CASG] vs 6,3%[MED], p = 0,07), but am~ng pts with A LVEF 
> -5%, CABG had no impaot on CE (AAR:l.4%[CABG,MED],NS). Thus, 
preop ischemia severity predicts CABG,mediated prolongation of su~val 
and event reduction in pts with 2-v CAD. Determination of iechemia may 
inform selection of pts with 2*v CAD for CABG. 
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~ Direct Comparison of  FDG SPECT With 
Stress-RslnJe~ion Thallium SPECT and Dobutamine 
Echocardlography for Predicting Regional 
Improvement A, '~r Revascularizatio~ 
Jan H. Cornel, Jemen J. Bax, Frans C. Visser, Peele M. Fioretti. University 
Hospital Rotterdam and Free University Hospital Amsterdam, The 
Netherlands 
The aim was to compare 3 techniques to predict functional outcome after 
revasculadzation (R). Seventeen patients (mean EF 38 d: 115',,) with chronic 
coronary artery disease (CAD) were studied prior to surgical R, Regional 
function was evaluated before and 3 months after R by echo (13-segment 
model). Regional FDG uptake (during hypednsulinemic glucose damp) was 
compared with resting perfusion assessed with early 1"1-201 (TI) SPECT. All 
SPECT data were analyzed quantitatively. On FDG SPECT, viability was 
defined as normal parfusion or m!_~match (:> 7% increased FDG ugtake 
relative to TI). For TI stress.reinjection, viability was defined when there was 
normal uptake, (partially) reversible uptake or L.m3J.,ePsible mild fixed uptake 
(> 50% of normal activity). Dyssynergic segments were cunsidered viable 
on echo in presence of improved wall thickening dudog dobutamine (10 
pg/kg/min) infusion. Improvement Of regional function wa.~ obsewed in 27 of 
92 successfully R segments. 
FDG T~.relnj DE 
se.s/~p~. (%) __ sen~/sp~c(%) ....... Sf~n~Vspec(%) . . . .  
All seom 89177 93143 8S/63 
Akinet~ 78/90 78169 67193 
H mo~.e~c s4/s7 ~0o/~ 9~/~9 ............ 
Logistic regression showed that in akinetic esgment~ FDG was the best 
predictor for recovery and that in hypokinetic segments the combination of 
FDG and DE yielded the most a~cerate prediction for functional n~,~overy. 
Integration of metabolic and functional data is necessary, particularly in 
hypokicesia, for the optimal prediction of improvement of regional function in 
patients with GAD. 
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Coronary Vasodllatory Capacity end Row Reserve 
-- Ate Attenuated In Normal MyocBrdlum Supplied by 
Bypass Grafts 
Roxena C, ampisi, Johannes Ccemfn, Harold L, Kal~man, Heinrich 
R. Schalbert. UCLA School of Medicine, Los Angeles, CA 
Invesive studies demonstrated a normal or attenuated fl~w velodty increases 
in patent bypass grafts (CABG) in response to pha~:Ologic vasodilation. 
However, the hyperenlic flow response of normal ~ ium SUbtended 
by CABG has not been studied. AlSo, it is unknown if pharmacologic va- 
sodilation evokes cor~arel~e hyperemi¢ responses in artedal arKI venous 
CABG. Therefore, myacerdi~l bl0ed tiow (MBF) and flow resen~ (FR) were 
quan~ed = rest and ~dng d~idamole hyperemla in normal rny~ium 
(po~r map ana~ts) ~ ~ ~a l  (n ,, 10) and v~s  CABG (n = is) 
in 14 Pabents (66 4. 8 years) at 8 4- 4 yearn attar suqileqf with N.13 angnania 
and PET. Tan ItealthY ~ (62 4- 6 ysa~) senred as controls. Rate 
preasum I~doots (flPP) were ~ in patients and ~i*-ots at blmlMe 
(~1 + l~J,~ ve 7686 • 22~2) aed duting d l~d~e (10118 ± 2S~ ~ 
10424 ~ 1799; p = N:S). Accordingly, MBF at rest did not differ (0.65 ~: 0,16 
vs 0.68 4. 0.16 ml/g/mln; p = NS) and was correlated to RPP in both groups 
(y = 8.07E - 5x + 0.02; r = 0.6G; p = 0.01 and y = 11090.28x + 75.2; r = 0.77; 
p < 0.02), The hyperemi¢ MBF response in normal myocardium supplied by 
CABG was less than in controls (1.62 4. 0.33 vs 2.02 4. 0.32 ml/g/roin; p < 
0.0t ). H.~Peremlc MBF was similar in normal royoca~ium supplied by arterial 
and venous grafts (1.65 ~: 0.29 vs 1.62 ~ 0.35 ml/g/min; p = NS). The similar 
resting MBF together with the blunted hyperemic response resulted in a lower 
FR in normal myoca~iuro supplied by CABG than in controls (2,54 4. 0,49 vs 
3.12 d: 0.86 mr/g/mira p < 0,05). Thus, the coronary vasodilatory cepacity is 
impaired to a similar degree in normally pertused myocardEum subtended by 
arterial and venous grafts, possibly due to proliferation of vascular smooth 
muscle cells ~ intimal thickening altering smooth mue~le cell relaxation 
in response to dipyridamole. Further, an impairment in flow mediated, an. 
dothelium dependent coronary vasodilation might contribute to the impaired 
hyperemio response. 
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Assessment of Coronary Flow Rsserve After Stent 
Implantation Using Positron Emission Tomogtephy 
Istvan Kosa, Rudolf Blasini, Jan Schneider-Eioke, Timm IDickfald, Franz 
J. Neumann, SibyUe Ziegler, Albert Sch/tmtg, Markus Schwaignr. IM 
Oepatlment of Internal Medicine and Nudear Medicine, Technische 
Universit~t MOnchen, Germany 
Numerous stress perfusion studies have demonstrated that coronary angio- 
plasty despite successful dilation of a flow-limiting stenosis falls to normalize 
comnan/flow reserve within several days after the intervention. No data are 
available following stent placement at the site of balloon dilatation. In 11 
patients 1,6 4- 0.9 days after coronary stant implantation myoca~isl blood 
flow was measured by N-13 ammonia positron emission temegraphy at rest 
and during adenosin induced maximal vasodilation. The oaronary reserve 
(maximal/basal coronary blood flow) was calculated in regions supplied by 
stented artedes and was compared with that in control regions (CR). All 
patients had single-vessel coronary disease. Four had a history of previous 
myocardial infarction (PMI) with presewed left ventdcular function. At rest, 
coronary flow in the vascular territory (VT) of the stented artery did not differ 
significantly from that in CR (75.0 ~ 13.6 and 73.5 ~ 14.1 ml/min/100 g, 
respectively). At maximal vasodilation, the coronary reserve was at least 
90% of that in CR in 7 of 11 patients (3.2 4- 0.8, corresponding to 130% 4- 
5% of the CR). 3 of the 4 patients showing coronary reserve less than 
of CR had PMI in the stented VT. Repeated coronary ressNe determination 
after 13 days in one of these 3 patients showed no change (73% and 79% Of 
CR, respectively) suggesting a chronic deterioration of vasoragulatiQn due 
to the previous ischemi¢ injury. Thus, most patients without PMI in the VT 
of etented artedes show normalisod cumary reserve within three days after 
complete revascuiatisation with stent impla~,tioo. 
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Automated Diagnosis of Regionel Wall M~tion 
. . . .  Abnomlal i t lss  Using Segmental Analys is  of  
~nd-SystMic Color Klnssis imagos 
Philippe Vignon, Victor Mot-Art, James Bednarz, Lynn Welnert, 
Claudia KOrcerz, David Prater, Rick Koch, Robedo Lang. Unive~ of 
Chicago, ChiC.ago IL 
This study evaluated the accuracy of quanlitative segmental analysis of Color 
Ktnesis (CI 0 image~ to provide objective echecmdiegraphic assessment of 
LV regional wall moUon abnormalities (RWMA). Mel/lods. Echocat~ograms 
were obtained in 40 patients with RWMA's and in 20 normal subjects ErKb 
systolic color maps were divided into se~ using ¢~orn software (fig. 
1). 
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In each ~ m  colored pixeis were counted, ivided by e~t,diastoli~ 
are& ~ displayed as h ~  reflecting the magnitude of regional an, 
docen~ai excursion. RWMAs were defined as deviations from the normal 
pat~m of contraction obt~ned tram the normal Subjects (fig. 2, doffed area 
= mean :E s,d,). To evaluate the inter-observsr variability of visual inter- 
prelation of echocardiograms, Studies were reviewed by two readers, To 
assess the Infer-technique variability, detections made by segmental naly- 
sis were compared with the consensus oi l~nth readers. ResultS. inter-reader 
dLs~peemenfs were tinted in 29/218 abnormal segments (13.3%), The auto- 
mated segmental analysie disagreed with the consensus reading in 30/207 
abnormal segments (14,5% inteHechalque difference). 
~o I- 
i° 
e 
Cor~usion. Detection of RWMA using the analysis of OK images appean~ 
to ~ ~ acc~Pate as visual dlagnasis, but with the advanlage of ~ng 
automated ar~l quantitative, 
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~ Reliability of 't issue With B-Mode Doppler imaging 
Display ( i .  hour Underlying 2D ~o)  in the 
Quantm~ation of Wall Mouon Abnormalities in 
A~ute Ischemia 
Giuseppina Magni, Philippe A¢~r, Qi-Ung Cao, Alain Deiabays, 
Ussa Sogeng, diefen Yao, ~tefano De Castro, L Nesser, Ste~. Schwadz, 
Natesa Pandian, Tufts.New Engl Med C.ente~, Boston 
Twsue Doppler Imaging CI'DI) yie~Ls tissue velocity from M,mede Doppler as 
well as B-mode velOCity images ('I'DFB). While M-Mode TDI velocity method 
has been studied, the potential Of TDI-B has not been explored. Before alp 
plying TDI-B ~ong with M-Made TEll in diseases, it is important to know 
how well TDI-B compares with conventional 2-0 echo (2DE), Our aim was 
to delennine if isehemic region= LV contractile dysfunction can be quanti- 
fied using TDI-B. Me~:  21 coronary occlusions were performed in 13 
dogs. We recorded recoeded conventional 2DE and TDI-B (without ur~tsp 
tying non-Doppler ROE eig~s) in mu~ple ShOrt-aXiS levels at baseline a,"KI 
after Cemnaw occlusions. 5"tudiers were r'aviewed by b l !~ o~m.  From 
each short axis 2DE and TDI-B images, (ea~ divided into 32 segments), 
the number of abnormally contra~ng segments (AC, S), and % LV involved 
in isdnemi¢ dysfunction were comp~tsd. Results: B.mode 1131 images o0r. 
responded well with 2DE. Characteristic TDI color*encoding {and br ig~ 
and disparities in color) aided in identil'¢atlon f regions exhibiting hypoki- 
heals, akinesis and dyskinasis, Compared to 2DE, TDI-B correctly identified 
92% of AGS; it missed only small zones of mild hypoldnesis. The conelalion 
between 2DE (x) ana TDI.B in quantilying ACS was y = 0.94x - 0.43, r == 
0,96, p < 0,0001. In comping %LV ilwOIvsd in dysfurlction, the Cenelalion 
was y = 0,95x - 1,35, r = 0,96, p < 0,0001. Condus/on: TDI, when d~played 
in l~mode format, Is useful for detecting and quantifying mgi0nai wail motion 
abnormalltles in the presence of ischemia. 
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~ Quwld~P.J~lon of the Abnormal Left Ventdcular 
_~me~l  Response to i~bulamine ~ by High 
I~lral~ Rate ~ imens~one l  Tissue Doppler 
Echocardlegrephy 
William F_ ~Iz, vijay K, Gul~, Chris~ne ~, Mabler, John Gorcsan I!L 
University ot P i~x~,  Prod)urn, m 
Tne ~ was to ~ t~ um~er~ ~ ve~ mspor~ 
pt~ with ammm~ ~ stre~ ~ (OSE) by ~ 2.0 
~ A high ~ rate IL~U~ O~let  imaGi~ (TIll) ~y~em ~s  used 
tTasl~a SSA.380A). Both TOI and routine 2-I) images were ~,,,~;a;ly a ~  
= rest an~ l~t~k stress. I01 ve~x~y de~ w~ ¢o~-¢oded frern 05-~.S 
¢~/s~ ~t 32 Hz. Of 55 p~ studied, 19 pts, ag~162 • 12 YrS, had atmomml 
stod~s ¢~ad = bypeldm~ ar ~r.~,~ ~ at masimal ~e~ by 
E.O crew~ TwenW-.two pts, aged S8 :t: I~ Y~ who nead~ ~ &~ of 
their ~ HR, and I~KI rmm~ DSE sena~ as a eontro~ gn~P. Peak 
HR aed d~l~tsmtfte dose ~t~.,,re eimilar in IxMIt groups; 144 ~: I0V~L 137 
15 beals/min, and 46 ~: 5 vs. 42 ± 8/ .~min,  respectively. Peak color- 
coded endocard~al ve l0~ were assessed usir~g t~ slandard 16 segment 
model. Of the 103 abnormal segments from parastemal views at maximal 
stress, peak endesardial velocity was sign, lcanity lower when compared 
to corresponding segments from the normal group; group mean 3,7 • 2,0 
vs. 7.2 :E 1.8 ct~/ses (p < 0,035). Of 102 abnormal segments from apical 
views at maximal stress, peak endocardial velocity Was lower only in tile 
4-~hamber I:msat ax¢l ml~ septal segments and the 2-chambe~ bas~ ar~l 
mid inferior segments compared to con'esponding segments from the normal 
group; group mean: 4.3 -~ 2.4 vs. 7.6 :~ 1.8 cm/sec ~ < 0.02). Conclusion: A 
blunted peak endecerdial velOCity response to rnaxirr~al dobutamine stress, in 
particular f om patastsmal views, has perennial to assist in the identifiP.,atien 
of abnormal segmental function during DSE. 
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~ H O w  Well Does 3*Dimermional IEehocardiographi¢ 
uuantiflcation of Dys~nctional Left Ventricular 
Mass Reflect Actual Anatomic infarct Mass? 
Experimental Studies 
Jiefen Yao, QiCJng CaD, Alain Dalabays, Giuseppina Megni. Phgippe Acar, 
Cleo Leaked, Nawoz Maseni, Ma,'k Amnovttz, Mani vannan, 
Natas~ Pandian. Tufts~New Engl Mad Center, Boston, MA 
Past studies on intro.-induced regiona~ LV dysfunction t~ve pfirrmn~ relied 
on assessment in selected 2-D echo slices, extrapelated for total LV. We 
have shown that dysfunctional myocard~l mass (DMM) can be quan~'md by 
3.D echo (3DE). In this study, em ÷~:~,~ i~',~,' w~,;: d~ DMM quant~d 
by 3DE reflect he actu~,l an~oral¢ infarct mass (IM}. it, $ dc,gs, i;~='cts w~ 
c~ated by 3 hr comnan/occlusions. 3DE was performed by rotational data 
acquisition. The heads then undentmnt TTC staining, From 6--8 LVeiices, 
infarct zones were ~isseded and weighed for IM. The whole LV was also 
weighed, 3DE was analyzed blindly. Using a quantitative software, dysfuno- 
tionai regio~ were ext~cted in 15 LV sltces, their ~ computed per slice, 
and thus total DMM oblaifted. Total LV mass was also measured from 3DE. 
% of LV involved in infant (%LVI) and in dyalun~on (%LVD) were also 
derived. Results (M • SO): 3DE projee~ons d~spl~yed various wall motion 
abrmrmal~as, Anatomic IM (gin) was 15A :E 5,6 (range 6.5 to 23) and 3DE 
DMM was 14,1 :J: 5.5 (p = NS). Mean differenoe between the methods was 
0.36 gin. The conelatton between 3DE DMM (y) and anatomic IM (x) was: y 
= 0,Sx + 3,3, r = 0.92, p < 0,01 Al~tOl~C %LVI was 19:1:5.6 (range 10 to 
L:X6) ~d 3DE dedved %LVD 16 :E 6A (p = NS). Mean dl~ereru~ was 1%. The 
co.elation between °/~Vl(x) and 3DE %LVD (y) was y = 0.95x + 0.09, r = 
0,93, !D < 0.00t. Condus/on. 3DE quantification ofdysfunctional myocan:fial 
regions accurately retiec~ t~m~ic infarct size. This method could be of 
value in clinical and expe~mentaJ sludies in myocardial intarctJon, 
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~ TOtally IP~ressure-Area Measurements NolHnvasive 
of Left Venuicular Contractility During Non-lnvastve 
I=~oad Reduction M Humans 
Mt~tafa Kammanoglu, Diane Fatkin, M~chasl Fet~ley. Card/o/ogy 
De~mnant, Sr Vecest~ Hosp/ta/. S~:tney, NSW. ~us~al/a 
Previously developed systems using 2-D ec l~hy  with a~¢ 
ben'ke" detection (Edm-ABD) to generate left venfficular (LV) pressure-area 
Icop~ were not truly non4nvaslve: (i) pressures used were either invaeive 
aortic/LV or raw pedp~ arterial pressure wave~ns unconacted Ior wave 
p~ml lec~n effects; (i0 pmload reduction was achieved with va- 
sedilamr agents ~ i~ueecing ~ r  i~erformarce indexes, To 
ove~me thsse ixoblarns, we combined Edx~ABD area measurement with 
(t) ascond~ ao~ pressure wavofonns ~ from ~ e  ringer 
pressm wavefotms (FINAPRES) with a rnathemalk~ model of the upper 
llmb that was tailored against each bxltviduai's cam~d tonometdc Wassu~ 
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